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Abstract. This paper presents an empirical analysis of a global software
development relationship between a Norwegian client and Russian contractor
for the redesign of a payroll system called SalarySystem. The empirical analy-
sis, which involved multiple visits to both the Russian and Norwegian sites
and meetings and interviews with people from different levels involved with
the system, revealed some interesting insights into how the project was initi-
ated, how it nearly degenerated into a breakdown situation, and how learning
took place and the project was first salvaged and then was grown. The theo-
retical notion of embedded knowledge (Nicholson and Sahay 2004) is drawn
upon, and extended to describe features of embedding arising from domain,
language, and project management issues. Four mechanisms through which
this embedding was negotiated are discussed: use of TestTool; use of test
cases; use of ICQ; and increased face to face interaction.
Key words: global software outsourcing, knowledge, embedded, Norway,
Russia.
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1 Introduction
Global Software Outsourcing (GSO) relationships refer to the conduct of soft-
ware development work by firms or groups spanning national boundaries and
supported by the use of ICTs. The practice of GSOs has been largely normal-
ized in North America where firms are routinely getting their software
requirements being met through firms based in low cost countries like India
and Russia (Carmel 1999). However, European countries, especially those in
Scandinavia, have typically been much slower in engaging with GSO work for
various reasons including more protective labor laws, diversity of languages
used (other than English), smaller scale of projects, and generally seen to be
more inward looking in their approach to globalization (Imsland et al. 2003).
However, in recent years, even the Scandinavian countries are facing pres-
sures of not enough numbers of technical graduates and rising costs of opera-
tions, making them seriously consider global options for meeting their
software development needs. For example, the Norwegian Prime Minister led
a delegation of 30 ICT firms to India in order to identify software business
relationships, and in February 2005, the Norwegian Minister of Trade and
Industry made a similar trip. In 2004, the Norwegian ambassador to India
expressed concern that while countries like USA, England, Germany, and
France were gaining experience and contacts within this software domain,
Norway was dragging behind. The Ambassador also noted that the Norwegian
firms doing outsourcing were focusing primarily on simple maintenance con-
tracts typically for single projects, and still not seeing the benefits of investing
in long term relationships (Verdens Gang 2004). A survey carried in Mandag
Morgen (2004) concluded that 80.000 Norwegian jobs (in all sectors) have
been moved abroad the last five years, and that 80.000 more jobs are expected
to be moved during the next five years. The main reasons cited for moving the
jobs were lower costs, access to new markets, and gaining access to better
competence.
The significance of the GSO phenomenon can be gauged by the fact that it
has even become an important debate item in the elections in both the US and
UK. In the run up to the US elections, while Kerry threatened to end tax
breaks for firms outsourcing jobs, Bush, on the contrary, promised greater tax
breaks. American unions were critical of Bush’s policy of encouraging out-
sourcing when the national situation was characterized by unemployment fig-
ures of nearly 10 million. Mr. Kiran Karnik, President, NASSCOM while
pointing out that India has taken more column inches in the US presidential
elections (referring to the media reports on outsourcing), described the elec-
tion debate on outsourcing as mostly rhetoric. Consulting firms, for example
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Forrester Research, Inc., has estimated that the demand for offshore outsourc-
ing will account for 28% of IT budgets in Europe and the U.S. in 2004, and
offshore IT workers worldwide will grow from 360,000 in 2002 to more than
1 million by 2005 (http://www.intsoft.spb.ru). Large software firms in India
like InfoSys and IBM plan to hire about 10 000 developers in 2004. This con-
tinued business interest is reflected in the fact that many countries, for exam-
ple, Vietnam, Philippines, Iran and Ukraine, are taking proactive steps to
establish policy and infrastructure to attract global customers (Carmel 2003).
In this paper, we focus on a Norwegian company engaged in a GSO rela-
tionship with a Russian partner. The focus is important for two reasons. One,
the practice of outsourcing is far from normalized in the industry here, even
though there are sporadic examples of Norwegian firms doing such work (for
example, large ones like DNV and small ones like OrgConsult). During a
workshop conducted in Oslo in 2001, we heard presentations from many Nor-
wegian firms who expressed their interest in adopting such arrangements but
felt lacking in know how and experience of engaging in an activity perceived
as being rather risky and requiring larger scale projects and investments than
the level of their current operations. These firms were keen to learn from expe-
riences of other Norwegian companies on the nature of practical challenges
and approaches to make GSOs work in practice. Two, while there are many
studies of North American firms doing outsourcing (for example, see Sahay et
al. 2003), there are almost no studies of Norwegian or Scandinavian firms.
Empirical studies of GSOs have established the extreme complexity of man-
aging these relationships due to reasons of cultural, geographical and temporal
separation. Since a Norwegian-Russian relationship provides a rather unique
cultural and geographical context, insights generated from such an analysis
can contribute to a broader understanding of the complexities of GSOs, espe-
cially related to the management of cultural diversity.
The empirical basis for our analysis emerged as a result of the Oslo work-
shop referred to earlier where a call was made for more empirical studies of
Norwegian firms. This led to the initiation of two case studies, the story of one
of which is reported in this paper. Broadly, the aim of this paper is to empiri-
cally examine the challenges related to managing knowledge GSO relation-
ships involving Norwegian firms, especially as seen from the perspective of
managers responsible for the Norwegian operations. The challenge of manag-
ing knowledge has been highlighted by researchers (for example, Nicholson
and Sahay 2004) as being fundamental in GSO relationships. These authors
develop the concept of embedded knowledge to argue that knowledge is not
fully mobile as is commonly assumed, and have argued about the context spe-
cificity of knowledge and the ongoing processes of negotiation between the
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involved partners through which knowledge is understood, shared and used.
This paper seeks to analyze these contextualized processes around managing
knowledge in a Norwegian-Russian relationship. More specifically, the two
research questions addressed are:
• What are the complexities around the management of knowledge in the
context of a Norwegian-Russian GSO relationship?
• How can these processes be managed more effectively?
The rest of the paper is organized as follows. In the next section, we discuss
the challenges of managing knowledge and its significance in the context of
GSOs. This is then followed by the description of the empirical approach
adopted, and in section 4 the case study is described. In section 5, the induc-
tively developed theoretical themes are described, followed by some brief
conclusions in section 6.
2 The Complexity of Managing Knowledge 
in the Context of GSOs
Software development represents a complex problem solving process simulta-
neously involving multiple individuals, teams, and organizations with compet-
ing goals, interests, and responsibilities (Curtis et al. 1988). Software
development is a knowledge intensive activity in which designers, developers,
project managers, and end users each influence the process in different ways,
bringing into play a multiplicity of knowledge systems, and ways of under-
standing and communicating them. This multiplicity is magnified in distrib-
uted settings (as involved in GSOs) as compared to software development
taking place in co-located settings where the actors are relatively proximate in
geographical terms. In co-located settings, there can also be expected to be
greater cultural proximity as compared to in GSOs which by definition
involve the coming together of actors from different firms and countries. This
cultural diversity contributes to significant management complexities relating
to managing knowledge.
Given the people intensive nature of software development, a key chal-
lenge concerns how knowledge is shared across the different groups of people.
While a common assumption made in the conduct of GSO work is that knowl-
edge can be freely transferred across geographical, physical and cultural
boundaries, Nicholson and Sahay (2004), based on an empirical analysis of a
UK-Indian software development project, develop the concept of embedded
knowledge to emphasize also its non-migratory features, and the organiza-
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tional processes and practices that contribute to this. By being embedded in
cognitive, organizational and societal conditions, knowledge often tends to be
non-migratory (Bechky 2003; Lam 1997; Lam 2000; Szulanski 1996; von
Hippel 2001). Software development, especially in GSO settings, brings into
play both migratory knowledge residing in mobile packages such as books,
formulas and machines, and embedded, non-migratory knowledge that
“resides primarily in specialized relationships among individuals and groups
and in the particular norms, attitudes, information flows and ways of making
decisions that shape their dealings with each other” (Badaracco 1991, p. 79).
Embeddedness creates difficulties in developing mutual knowledge and
contributes to significant management challenges, for example related to con-
ducting design and requirements analysis (Cramton 2001; Robey et al. 2000).
Nicholson (1999) provides an interesting example of the problems in under-
standing requirements in a project involving an Indian firm developing an
application for UK social security benefit. In India, where the concept of a
State supported welfare system does not exist, the developers struggled to
understand how such a welfare system worked in practice, for example, who
the users were and how they interacted with the system. This knowledge,
deeply embedded in existing UK institutions, was assumed by the UK group
to be mobile and which could be easily understood by the Indians based on
formal documentation. In the absence of such mutual knowledge, and under-
standing about what the other side knew or not, there were problems in con-
ducting requirements analysis, and contributed to delays and frustrations on
both sides.
While on the one hand, it is important for developers to have an integrated
knowledge of the whole system to be effective, on the other hand, GSOs apply
a contrary approach in which a piece of work is split into smaller modules,
distributed for development across multiple sites, and subsequently integrated.
These processes of splitting, distributing and integrating bring into play differ-
ent kinds of knowledge at varying stages of the project. At the initial stage of
design, knowledge about methodologies for design and requirement analysis
are required, but as the project moves into the coding phase software project
management techniques need to be well understood. After the completion of
the development, knowledge about testing and integration becomes crucial.
Knowledge demands also vary with types of projects, for example structured
work like maintenance and bug fixing requires primarily technical knowledge
about tools and platforms, while design work places additional demands to
gain knowledge about management practices and user needs.
The levels of knowledge and the costs of attaining them need to be judi-
ciously balanced between onsite (when the developer is at customer site) and
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offshore (developers in their home country) (Sahay et al. 2003). Since GSOs
involve the splitting of work between onsite and offshore, coordination of
development requires mutual knowledge between the two sides so as to allow
for effective transfer of tasks, instructions, and finished pieces of code. To
maintain this knowledge balance which is dynamic and having different cost
implications (an onsite developer typically costs more than one offshore),
firms have developed various practical strategies. For example, by keeping
more people onsite when the knowledge levels are low, and slowly reducing
the onsite presence and moving a higher proportion of the work offshore.
There are also key bridge people who are required to straddle both cultures
(for example, by being bilingual) and serve as the conduit for communicating
and coordinating knowledge (Krishna et al. 2004).
Knowledge sharing is fundamentally dependent on communication, with
and without ICTs. Building shared understandings, for example, between peo-
ple from high- and low context cultures (Hall 1984) is challenging because of
varying communication styles. In low context cultures, communication tends
to focus on the spoken word and the success of the interaction rests primarily
on how clearly the sender of the message is articulated. In contrast, high con-
text communication is implicit in nature (Nance and Strohmaier 1994), includ-
ing taken-for-granted information that have to be interpreted in conjunction
with the spoken word. While these challenges are present even in face-to-face
interaction, they are further magnified in GSO work because of the heightened
cultural diversity of those interacting and also due to the mediation of ICTs.
The use of technologies like the internet is socially and culturally defined,
contributing to varying patterns of use in different settings (Castells 2001). For
example, in the context of GSOs, Krishna and Sahay (2001) describe differ-
ences between how Japanese and Indians used the e-mail differently which
influenced their joint development project. While Indians tended to be rapid in
writing e-mails and expecting replies, the Japanese due to their emphasis on
detail and completeness, and their relative weakness with the written English
language, tended to be much slower to respond to a message. While the Indi-
ans interpreted this time lag to imply that the Japanese were casual or did not
understand software development, the Japanese felt that the Indians were
being too pushy in their interactions and expectations.
The mediation of ICTs in GSO work also contributes to different chal-
lenges arising from the complexities of technology, diversity of standards, and
varying socio-cultural contexts. Some authors (for example, Carmel 1999)
argue that the power of ICTs enables software development to take place in
dispersed teams, and projects can follow the sun. An opposing view is that dis-
tributed development is inherently ineffective since “project costs increase in
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proportion to the time it takes for people to understand each other,” (Cockburn
2002, p. 81). The time taken for effective understanding to develop is related
to the proximity of the people involved notwithstanding the use of ICTs. A
middle view is presented by Maznevki and Chudoba (2000) who argue that in
the initial stages it is important to have face-to-face interaction which can
allow the development of a temporal rhythm that can help support subsequent
ICT-mediated communication.
Carmel (1999) argues that a tactical approach to reduce knowledge com-
plexities is to outsource projects that reduce the dependence on the communi-
cation of local knowledge, and by reducing the cultural distance through
choosing an outsourcing partner from a country culturally similar to ones own.
For example, some Norwegian firms may prefer to work with Russians
because of the perceived similarities of the European mindset rather than with
the Indians who are seen to be more different. One of the most cited reasons
for the Indian success has been English language proficiency of their devel-
oper work force (Arora et al. 2001) and their relative ease in working with
North American and British clients (as compared with China). Despite the
availability of a number of computer supported communication tools, reduc-
ing temporal distance (related to time zones) of the outsourcing partners is
also seen as a simple and effective strategy to deal with challenges of knowl-
edge sharing. Certain forms of tasks (say related to developing design specifi-
cations) may be best performed in synchronous (telephone, video-
conferences, chat-sessions and of course face-to-face) modes of communica-
tion because of the increased need for local and context specific knowledge,
while asynchronous communication (like e-mail) is more useful to transmit
reports or perform logistical and relatively context independent tasks like
coordinating a videoconference meeting (Sarker and Sahay 2004). The advan-
tage of reducing time-zone differences as a strategy to manage knowledge is
reflected in the growth of what is called near shore operations by firms in the
Caribbean or Mexico selling their advantage of being in the same time zone as
the United States (Abbot 2004).
We have highlighted some of the challenges associated with managing
knowledge in GSO, especially trying to emphasize the context-specificity of
knowledge and the processes through which they are constructed, shared, and
interpreted. A Norwegian-Russian context thus provides a unique setting, and
understanding the knowledge related challenges is a key focus of this paper.
We next described the methodology followed, and then the case description.
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3 Methodology
The research is based on the study of a GSO between ScanSys (the Norwegian
vendor) and RussCo (the Russian contractor). ScanSys is a company with 13
000 employees located across Europe, headquartered in Finland, and with a
primary Nordic focus. ScanSys’ main business is in providing consultancy
services on business systems to its customers. RussCo, with 110 employees
and situated in St. Petersburg, provide offshore software development services
primarily to American clients, but now interested in establishing a stronger cli-
ent base in Scandinavia. RussCo, together with approximately 20 other soft-
ware companies in St. Petersburg, form the Fort Ross Consortium that aims to
promote member companies through developing marketing contacts and lob-
bying with the government. The first contact between ScanSys and RussCo
was enabled through this consortium in 1999, and after a preliminary analysis
by ScanSys of potential partners, a GSO was established in 2001. One of the
first projects given to RussCo was called SalarySystem, a payroll management
system used by nearly 11000 small and medium sized companies in Norway.
The project involved reengineering SalarySystem from its existing expensive,
licensed, and soon getting obsolete database, to the new, free of charge and
more powerful MySQL platform.
Our research focusing on SalarySystem started in August 2002, six months
after the initiation of the SalarySystem project, and lasted for 12 months. Pre-
liminary discussions at ScanSys indicated that this project had experienced
many problems since its launch in 2001, leading to delays, frustrations, shift of
personnel, and more positively, also to significant learning for both sides
about how to handle future projects. Our research aim was to understand the
nature of the problems, why they emerged, how they were dealt with, and
what learning emerged for both sides from this experience. As the research
unfolded, the challenges relating to managing knowledge became evident, and
our research questions also became increasingly focussed on related issues.
A mix of data collection strategies were used including interviews, partici-
pation in project meetings, study of documents (such as the project plan), and
systems demonstrations. We prepared management reports, and feedback
obtained by respondents from both sides also provided useful insights into the
perceived coherence of our interpretation. During the 12 months of the
research, we visited the ScanSys office in Oslo several times, and the support
office and subsidiary at Gran and Sandnes respectively once each. The
RussCo office in St. Petersburg was visited twice. In addition to the formal
interviews and meetings, we had a number of informal interactions over din-
ner and drinks with members from both sides.
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We conducted about 17 interviews in Norway (15 face-to-face and 2 over
videoconference) with senior management, project leaders, developers and
support staff. Also, over 10 interviews were conducted with various levels of
staff at RussCo in St. Petersburg. The initial interviews in Norway were aimed
at gaining a historical overview of the relationship, and subsequent meetings
focused on understanding more specific details about the SalarySystem
project. Some of the key respondents from the Norwegian side were inter-
viewed more than once, sometimes to gain responses on focused issues, such
as how project budgeting was done. A summary of the interviews conducted is
presented in Table 1 below. Most of the interviews were conducted in a team
comprising of a faculty member from the University of Oslo and two infor-
matics masters students. Typically, an interview took place at the respondent’s
office, and on average lasted from 30 to 120 minutes. In these interviews,
which were semi-structured in nature, we tried to obtain information about the
background of the respondent, especially his or her experience with global
software work, the kind of problems they experienced in the current relation-
ship, how they tried to resolve them, and what learning they had gained from
this experience. We also tried to elicit comments from the respondents on fur-
ther issues which they felt we needed to explore in more detail, for example
relating to how the knowledge differential between the two sides had changed
during the course of the project and why.
In addition to these primary interviews, we also attended one important
project meeting between the two sides in Russia (about 10 people attended)
which was aimed at charting out a strategic plan for the relationship and to
identify potential new directions. Attending this meeting provided us with a
sense of the dynamics in the relationship, for example relating to who had
more authority in making decisions. We were also provided access to a
number of different documents relevant to the project, including the Software
Requirements Specification (SRS), a test case, the test plan, two weekly status
reports from Russia, e-mail transcripts, and several documents describing Sal-
arySystem. These documents were especially useful for the historical recon-
struction of the project, for example the SRS document provided insights into
how the requirements had been understood by the Russians, who had been
involved, and how this understanding was shared amongst the developers. We
also analyzed in detail how TestTool, (a tool for managing bugs in the source
code) was used, and its role in facilitating trust and control over the develop-
ment process.
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Through this primary and secondary data analysis, we identified issues that
we felt influenced the GSO relationship, and presented in a management
report to both sides, and also over videoconference to other ScanSys staff in
Oslo and Trondheim. In June 2003, we visited Russia again where we dis-
cussed the report with RussCo staff to obtain feedback which was incorpo-
Designation Company Number ofinterviews
Number of
meetings
Company Manager ScanSys 2 4
General Manager ScanSys 3
Test Coordinator ScanSys 3
Developer ScanSys 1
Project Manager ScanSys 1 1
Support Coordinator ScanSys 1
Tester III ScanSys 1
Development Director ScanSys 1 3
Technology Director ScanSys 1 2
Project Leader (on previous GSO projects) ScanSys 1






General Manager RussCo 3 1
Tester I RussCo 1
Tester II RussCo 1
Former Project Manager RussCo 1
Managing Director RussCo 1
Project member RussCo 1
Project Coordinator RussCo 1 1
The Delphi Guru RussCo 1
Developer I RussCo 1
Developer III RussCo 1
Developer IV RussCo 1
Developer II RussCo 1
Project Manager RussCo 1
Total 27 20
Table 1. Respondent profile
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rated into the analysis now presented. While these reports helped to provide
the first cut to our analysis in terms of identifying practical issues influencing
the relationship, a more theoretical analysis proceeded with a reading of the
literature and relating this to the practical issues. For example, the practical
problems identified around knowledge sharing was related to literature in IS
and organization theory such as the notion of embedded knowledge. This con-
versation between the empirical domain and theory provides the foundation of
our analysis presented in this paper.
4 Case Study
The case study is presented in a sequential manner based on how the Salar-
ySystem project evolved historically. The first and second phases represent a
historical reconstruction of the first meeting in Norway when the project was
initiated and requirements were discussed. We then describe the near-break-
down stage when the project was nearly terminated, and the subsequent period
of recovery and growth which unfolded during the course of our research.
SalarySystem had been developed in house in ScanSys since 1987 by a
group of developers who were not Delphi experts, and we were told that they
learnt the technology as they were developing the system. As a result, the code
was not well documented and did not follow standard coding conventions with
respect to comments, code structure, use of variable names etc. Then in around
2000, ScanSys went through a major reorganization, and a number of the in-
house developers either were moved to different functional areas, or left the
organization. The knowledge about the system and how it was developed was
for all practical purposes lost, and very little memory of it remained in terms
of formal documentation. Furthermore, SalarySystem was deeply connected
to the rather complex and particular system of Norwegian tax and salary rules,
like the special rules for sailors working abroad, foreigners working in Nor-
way, or people living in Northern Norway. These rules were also annually
updated. The Project Manager and a Russian speaking Latvian developer had
both joined the project only a few months before the outsourcing project was
initiated, and they too were still learning about the system when the project
started. Under these circumstances, the ScanSys side was quite poorly
equipped to transfer important historical knowledge about SalarySystem to
RussCo.
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4.1 The First Meeting in Norway: Eliciting 
Requirements (2001)
After RussCo was selected as ScanSys’ outsourcing partner, two of their staff
(the project manager and a developer) visited Oslo for a week in 2001:
[RussCo] appointed a project leader who came to Norway for one week to go
through the specifications and learn more about our organization. Also, [the
ScanSys staff] should evaluate the degree of knowledge and experience of the
RussCo employees. (ScanSys consultant)
The developer was described by his colleagues to be very clever and was
referred to as the Delphi Guru. From ScanSys, the project manager and a Rus-
sian-speaking developer of Latvian origin participated in the meeting. There
were two main aims of the meeting: one, to transfer an understanding of the
domain knowledge of SalarySystem to provide the basis of the requirements
document (SRS) to be developed by the Russian side; and two, learning to
know each other better on the social level.
We were told that the focus of the discussions was primarily technical, con-
sidering the database structure, the use of Delphi standard components etc.
The ScanSys project manager told us that he had been given very little notice
about this meeting by his managers, and could only hastily prepare a docu-
ment that described how the new system should be. This document provided
the starting point for the discussions which basically took place in Russian
with the Russian-speaking ScanSys developer explaining the details. This
mode of discussion in Russian contributed largely to the exclusion of the
ScanSys project manager and amplified the technical approach because it
became a case of primarily programmers talking to each other.
The documentation about SalarySystem was to a large extent written in
Norwegian, including the comments on the source code, class names, variable
names, database fields, and tables. During the meeting, the decision was made
to use Norwegian in the source code of the new system too, justified by the
need to maintain consistency between the old and new versions of SalarySys-
tem which were for a period to be used simultaneously. As a result, the Rus-
sians received very limited documentation or understanding of the system
requirements, especially related to the underlying business logic. The Rus-
sians were given the 15 Mb source code and were basically asked to create the
same functionality on a new platform. In addition, they were provided with an
installation guide, the SalarySystem manual, a photograph of the database
structure from the whiteboard drawn by one of the ScanSys staff in the first
meeting in Oslo, and a running version of the system. Most of the documenta-
tion was written in Norwegian.
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On return to Russia, the RussCo staff on the project spent a lot of time try-
ing to interpret the information obtained, and seek clarifications through list-
ing questions and creation of prototypes when they could not see the business
logic. A Russian developer told us:
All additional time was spent trying to understand the business logic of the sys-
tem. The business logic was not understood, and we did not see the complexity
of the project. We did not understand its usage. (RussCo developer)
For example, the Russian developers and testers would compile their queries
in Russian to their project manager, who would then translate it into English,
and then send by e-mail to ScanSys. The same process had to be repeated back
when replies were received from ScanSys. Using telephone- or video-confer-
ences to clarify problems was also tried, but was abandoned because of lan-
guage problems in addition to some technical problems in getting these
conferences to work.
Since e-mails were regarded as the formal documentation of the process, a
policy was made to send all messages to a mailing list in order to make visible
the communication and to provide an official archive of project details over
time. In this process of translation and back-translation, we were told that
important meanings, especially relating to domain-specific terms were lost.
For instance, employees in Norwegian companies who use their own private
car at work, get some of these expenses refunded from their employer in addi-
tion to their regular salary. The use of this bilgodtgjørelse—translated into
car-allowance—was difficult to understand in Russia, not to speak of trying to
produce the software used to calculate it. In addition to these lost meanings,
huge amounts of time were taken for this translation.
In interviews, the Russian programmers told us that sometimes there would
be a delay of one up to three days to receive a reply from Norway on an e-mail
query. E-mails often had to be resent for purposes of clarification which
caused further delays. This led to frustration amongst the Russian team mem-
bers, and they would put away a (sometimes) critical issue until a reply was
received. Messages needing urgent attention where accompanied with a flag
which would prompt the head of RussCo to look at that message and take
action. As a result, some Russian members felt intimidated by the visibility
both for the issues they raised and their relatively weak English skills.
This process of understanding was adversely affected by the fact that when
the project manager on return was allocated to spend only about 10% of his
time on SalarySystem, and the Delphi Guru was moved 100% to other
projects. Both these internal transfers were not communicated to ScanSys who
believed they were still working on the project. Queries posed by RussCo to
ScanSys, especially concerning the business logic, often could not be
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answered satisfactorily because the Norwegian developers themselves had
only been recently appointed and had limited understanding (or documenta-
tion) about the original technical and business specifications of the system.
Despite these constraints, the Russians started to make estimates about the
re-engineering of SalarySystem. Firstly, an attempt was made to estimate the
system based on counting lines of source code. An estimate made based on
around 300 000 lines of source code was abandoned as the estimate was seen
to be too high, and also because the new system would involve a newer data-
base structure and thus was expected to have fewer lines of code. Subse-
quently, a new estimation process was adopted where the source code was
analyzed in relation to the running version of the system to better understand
the structure and functionality. The Russian project manager then asked each
project member how much time they needed to develop different parts of the
system like forms, tables, reports and so on. These individual estimates were
then aggregated and a further 33% was added for testing. These estimates
were sent to Oslo where they were compared with the ScanSys estimates, and
it was concluded by the Norwegian project manager there to be generally
okay.
After the estimation process, the development work started. The Russian
developers tried to work with Norwegian-Russian dictionaries to try and
address the language barriers. There were a number of misunderstandings also
reported. For example, one developer told us she spent 4 weeks working on a
prototype based on her understanding that the new system should be identical
in the functionality as the old. But when she presented her work, she was told
by the Norwegian side that was not correct because in the new system the
reports should not be hard coded as it was in the old. This lost time and effort
caused her a great deal of frustration.
RussCo reported the progress of the project to ScanSys on a weekly basis.
This was more of a formal report which the Project Manager sent, after clear-
ance from his bosses, and it was typically reported that all was going well. No
cross-verification of the reports was made either by the Russian top manage-
ment or by ScanSys, as described by the Norwegian side:
It was reported that there was no problem; [the ScanSys project manager] did
not have any reason to check more thoroughly. (ScanSys company manager)
In fact, we were told that no visit from a Norwegian was made to Russia for
technical discussions for nearly nine months after the project started. For the
more technical queries, the developers would give their questions internally in
Russian to the project manager, who would then aggregate all these questions,
translate them to English, and e-mail it to ScanSys. The replies followed a
similar channel backwards.
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Six months after the project started, a near-breakdown stage developed
which we now describe.
4.2 The Near-Breakdown
About five months into the project, ScanSys started showing signs of being
displeased with the project. The software deliveries from RussCo were seen to
contain lots of bugs, screens were without all the requested functionality and
several important modules such as for report generation were missing. In the
absence of all the modules and bugs in the existing ones, the whole system
could not be tested. ScanSys started to ask RussCo some critical questions,
including reasons for delays. The Russians did not agree though, claiming that
everything was on schedule. Just as the project delivery date was approaching,
ScanSys was told that the project was three weeks late, and then two more
weeks, and finally a request for a further six months extension was received.
This created panic in Norway, and a team of people flew out to Russia and a
hard confrontation ensued. ScanSys blamed RussCo for the delay, pointing out
while RussCo had estimated six months to finish the project, using 642 per-
son-days, the software delivered at that time were few and the quality unsatis-
fying. While this delay indicated an estimation problem, the Russians pointed
out that their figures had tallied with the Norwegian figures also, and the
delays were due to their incomplete understanding of the business logic, slow
replies to queries from Norway, and at least 75 person-days being required for
language training and understanding the business logic. But ScanSys were
upset that they were not given an idea of the delays in the project till right
before the delivery date, to which RussCo had no arguments against. They
also admitted that they had deliberately made lower mutual estimates to gain
the contract as ScanSys were there first Scandinavian customer and they were
very eager to enter this perceived lucrative market.
Through this charged meeting, at least the problems came to the fore and
the Russians were apologetic. The RussCo project manager was then asked to
come in, and his bosses blamed him directly for the delay and publicly
removed him from his post. The ScanSys staff, who had not experienced such
public admonishment of staff in their own organization, were extremely sur-
prised by this episode:
It was a hard situation. We are not used to it in Norway. 
(ScanSys project manager)
During the meeting, the Russians offered to finish the project without being
paid for additional time, and after this was agreed, additional staff including
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the Delphi Guru were deployed to the project. This started the recovery phase
of the project which we now describe.
4.3 The Recovery Phase and Growth
Prior to the near-breakdown of the project, the software deliveries from
RussCo contained numerous bugs. This was partly due to the Russians’ lack of
understanding of the business logic and with it the user needs. For example,
the system of taxation for a Svalbard resident is different from that in other
regions of Norway. Through this face-to-face meeting, ScanSys understood
the problem of the business logic and tried to fill this gap through the use of
test cases. Each such test case described a scenario or operation that was con-
sidered difficult to describe in a formal technical specification. These cases
provided a very detailed description of the use of SalarySystem from the
users’ perspective, including what buttons to push, what values to fill in and so
on. The sequence of the operations described the most common way of using
SalarySystem, and in total 15 such test cases were sent to Russia after the
near-breakdown situation.
Another change in the project was the introduction of TestTool; a software
product which helps software projects organizing the development process. It
can be used to manage bugs and feature requests as well as monitor other
project related issues throughout the development cycle. A development
project using TestTool has a database that can be accessed by all assigned
project members. TestTool also has a web-based client, which makes it suita-
ble to support virtual teams since the database can be accessed from wherever
there is an Internet connection. Almost universally, members from both sides
described that the use of TestTool helped to make visible the problems, and
provided the Norwegians with transparency and thus better control over the
project. The weekly reporting system was also improved with the top manage-
ment personally verifying the progress reports being sent to Norway and the
Norwegians asking more direct questions.
Three months after the near-breakdown, three ScanSys staff; the project
manager, the test coordinator, and a developer went to Russia, representing the
first face-to-face meeting (9 months after the project was initiated) on techni-
cal matters. During this meeting, the Norwegians explained both the technical
details about SalarySystem and also the business logic concerning Norwegian
tax and salary rules. Through the meeting, the Russians reported that they
came to better understand the calculation engine that was being developed in
Norway. Since the calculation engine was linked to the module being devel-
oped by the Russians, the hitherto absence of understanding of that module
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had also contributed to the delays till date. Both in Norway and Russia, the
meeting was considered very positive, although it was also generally agreed
that such a meeting should have taken place earlier:
If this kind of meeting had been held earlier in the project, it would have
changed the project dramatically. (The Delphi Guru)
After this meeting, more face-to-face meetings took place both in Norway and
Russia which also helped to develop a more healthy social relationship. Some
of the Russian developers expressed that they had developed a passion to learn
more about Norway and made independent efforts to learn the Norwegian lan-
guage and culture. Some of them told us they would like to visit Norway on
vacations and experience the unique nature there.
We were also told that ICQ (an instant messaging system) was started to be
used by the Russian developers to communicate with the Russian speaking
Norwegian developer which enabled a direct and immediate interaction to
solve technical queries. This system provided the Russian developers with
rapid responses to their queries. In addition, the ICQ represented a safe haven
as compared to the earlier cumbersome system of e-mails that was not fre-
quently used by them because of language inhibitions and also since the mes-
sage went to a large mailing list including their top bosses.
In summary, the recovery of the project was firstly bought about by both
sides agreeing to the mistakes made in the earlier phases and mutually agree-
ing to learn from them and improve future operations. These improvements
were facilitated through a number of measures such as increased face-to-face
meetings, use of test cases and TestTool, improved reporting and the locally
evolved use of ICQ. Another interesting dynamic concerned the shift in the
knowledge base around SalarySystem. When the project started, ScanSys
were in a position of strength since they had several software companies to
choose from while RussCo was the weaker partner trying to impress. The
project contract, signed two months after the project start, illustrates this
asymmetry. According to this contract, the project was divided into eight
phases where the eighth phase was delivery of the pilot version. Each phase
had a maximum number of man hours, and if this work amount was exceeded,
RussCo had to pay for the rest of the phase. If the job was completed in less
time, the unused man-hours could be carried over to the next phase. Also, both
companies had the possibility to stop the project after any finished phase. 14
months after project start, when the amount of work had exceeded the esti-
mates by more than six times, the project was still in phase seven. ScanSys
then had the choice of stopping the project there, thereby getting the Salar-
ySystem software at low cost. However, ScanSys by now were dependent on
RussCo who had by then gained a good technical understanding of the system.
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This dependency was magnified by the fact that ScanSys, in the process of
restructuring their own organization, did not have access to significant devel-
oper resources.
This shift in knowledge dynamics, coupled with ScanSys’ recognition of
the basically good quality (and low cost) of RussCo’s developers, made them
decide to finish phase eight (of testing) internally, but still pay RussCo
$14 000 according to the original contract. This was to compensate RussCo
for the extra resources that they had committed earlier on their own costs.
ScanSys also saw this compensation as a valuable investment to ensure a
healthy future cooperation for further projects. In a recent meeting with the
Norwegian senior manager to assess the overall outcomes of the project, we
were told that the results had been mixed. At the project level, more than three
years after the SalarySystem project was launched, the product still suffered
from poor quality. We were told that while the new database was technically
extremely well developed and the best ever, the user application on top of it
still had numerous bugs. As a result, a full enrolment of all customers was still
to come, and significant delays had been experienced.
However, at the level of the relationship, the manager said that significant
learning had taken place for both sides about how to perform better GSO
projects. A concrete example of this learning could be gained from the fact
that following the SalarySystem project, a number of other projects had been
taken with the Russian firm and average cost savings experienced had been on
35-40% in average, and the software was also seen to be of a better quality
technically as compared to what would have been developed in Norway. This
experience has even prompted the Norwegian firm to consider acquiring part
of the Russian software house to support their future strategy of scaling up
their outsourcing operations in Russia. Organizationally, both sides had made
a number of improvements from trying to establish a flatter hierarchy in Rus-
sia and to enable more direct lines of communication between the develop-
ment teams from both sides. The Russian project members had made
conscious attempts to improve their language skills, and were also encouraged
to report the real project status. In Norway, the project managers started to ask
for CVs from the Russian developers involved in new projects so as to get a
sense of their competence, and sometimes even interviews were conducted.
Despite the increased costs, the frequency on face-to-face meetings on
projects was deliberately enhanced.
The overall experience had contributed to the creation of a new compe-
tence in both sides on how to manage GSO projects, and the SalarySystem
project, despite its obvious problems, had contributed to a larger success by
providing a basis for organizational learning.
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5 Case Analysis
In this section where the case analysis is presented, two key questions are
examined: what is the nature of the complexity around managing knowledge
in this project and how were they embedded; how can this complexity be bet-
ter addressed, including what were the formal and informal processes of nego-
tiation and appropriation from both sides to make these knowledge systems
less embedded or more migratory?
5.1 Complexity of Knowledge Systems
Software development, in general, brings into play varying kinds of knowl-
edge systems. This variety is further magnified in the context of GSO because
of the diversity of people, organizations and countries that are involved in the
process. In the case described, we argue that the complexity of the knowledge
systems arise from the multiplicity of understandings required including those
related to domain knowledge, language, and project management, and how
these need to be integrated to give overall direction to the project. We first dis-
cuss each of these three knowledge systems independently, followed by why
they need to be integrated and the underlying challenges.
Domain knowledge. The term domain knowledge has been used to prima-
rily refer to the application area of payroll management in Norway. As
described in the case, the SalarySystem project concerned the redesign of a
payroll management system from an existing platform to a new one. This
development process brought into play the need for different understandings
ranging from about the rules, regulations and legislation governing the salary
structure in Norway, to the technical details about the system including its
database structure, meaning of variable names in the source code, estimation
methodologies, and technical platforms on which the software was originally
built and also being migrated to. At the start of the project, such domain
knowledge was rather restricted within the Norwegian company and nearly
non-existent on the Russian side except to the extent of some expertise in Del-
phi programming more generally.
The case analysis identified that domain related knowledge was embedded
at multiple levels of society, organization, and project. At the societal level,
domain knowledge was embedded within the salary and tax rules that were
commonly used in Norwegian institutions, and thus taken for granted there,
but was largely unknown and not communicated effectively to the Russian
developers who needed to understand the business logic to effectively develop
the system. At the organizational level, domain knowledge was embedded
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within the organizational history, of how the original SalarySystem had been
developed, by whom, the ad hoc manner of development, the lack of docu-
mentation, and how this knowledge had been largely lost because of the peo-
ple being moved out. At the project level, knowledge was embedded within
the particular practices of project management, for example in not involving a
business analysis in the requirements meeting.
As a result of the above, in addition to the thin knowledge about the techni-
cal details of the system, the business related perspective of how the system
would be used by firms was also largely missing. As in the case of the techni-
cal side, the business or product managers relating to the SalarySystem had
also been relocated in the organization, and there was nearly no one the techni-
cal people could access to gain an understanding of use related issues. There
was no business analyst involved in the discussions between the Norwegian
and Russian around requirements, and the meeting took on a very technical
focus, also compounded by the fact that the Russian representatives in the
requirements meeting were technical by training and experience, and because
of language issues since it was primarily the Russian speaking Latvian pro-
grammer who was involved.
These issues of technical focus, lack of business analysis, and complexity
of the Norwegian salary and tax rules all contributed to the Russians not hav-
ing adequate knowledge about the business logic underlying SalarySystem.
This embeddedness of knowledge at these three multiple and inter-connected
levels made the understandings of what was the SalarySystem and its trans-
mission to the other side largely non-migratory. What little knowledge that
had been gained by the Russians was further dissipated by the movement of
the two Russian staff who had attended the Oslo meeting to other projects.
Since this movement was not communicated to the Norwegian side, they were
blissfully unaware of the knowledge gap that had been created. The absence of
any visits by the Norwegians to RussCo meant that the lack of this knowledge
was unknown to ScanSys, until too late. All these issues led to serious chal-
lenges in carrying out the development work, both with respect to the content
of the system, and within the structure of the time and cost constraints of the
project.
Language. In GSO relationships more generally, for example involving
North American (and Indian firms), the medium of instruction is typically
English. Proficiency of a large technical workforce in English language is one
of the well cited reasons for the success of the Indian outsourcing industry
(Arora et. al. 2001). As outsourcing is being extended to different geographi-
cal domains like Europe and East Asia, language becomes a crucial issue, and
for example in India, firms are investing significantly into language and cul-
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tural training. Sahay et al. (2003) report of an Indian firm doing work in Japan
who hired Japanese anthropologists for an extended period to train the Indian
developers, not only in the Japanese language, but also in Japanese culture, rit-
uals, and stories. This approach reflects an understanding of how language
related issues are more than just language but are deeply embedded in societal
conditions of culture, rituals, everyday life, and belief systems.
The SalarySystem from the perspective of language was unique in that
both sides were trying to communicate in a common language (English) that
was not their native one (Russian and Norwegian). While the formal project
policy was that all communication would take place in English, in practice
three languages were involved – English, Russian, and Norwegian. While
Norwegian was the language used internally in ScanSys, in RussCo, Russian
was spoken between the staff. Relative to the Norwegians, the command over
the English language of the Russians was very weak and led to all communi-
cation from and to the Russian side being channelled through the moderately
proficient Russian project manager. Because of the multiplicity of languages
being used, a number of translations were needed to be made.
Language issues were thus both embedded at the societal level of the lan-
guages that the different groups had grown up using, and also at the organiza-
tion and project levels. At the project level, the embeddedness came from the
fact that the entire documentation of SalarySystem provided to the Russians
was in Norwegian, including variable names, the user interface, and also the
comments on the code. This project level condition was further magnified by
the organizational level practice of the Russians arising from their respect for
hierarchy and the principle that that the customer is always correct. As a
result, the Russians did not explicitly articulate they could not understand Nor-
wegian, and instead tried to use a dictionary to try and muddle through. This
was not easy given the technical nature and socially embedded nature of some
of the terminology used. The literal translation of some of the technical terms
was not easily found in the Norwegian-Russian dictionary being used by the
Russians, and remained thus largely non-migratory. The car-allowance-related
case referred to above provides such an example.
Project Management. We use the term project management knowledge to
refer to understanding and communicating about the progress of a project with
respect to milestones, deadlines, and budgets. Effective knowledge about
project management can help managers to effectively monitor the project sta-
tus and take relevant action when required, for example provide more
resources, re-consider estimates, and relocate budgets. The SalarySystem
project was characterized by inadequate knowledge about project status and
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progress. This inadequacy can be seen to be again embedded at the levels of
society, organization and project.
The societal level embeddedness can be seen to arise from the general prin-
ciples of governance in Norway which are based on trust. So, when someone
tells that he or she will do this or has done that, the statement is normally taken
on face value and trusted. For example, in the SalarySystem project, the
reporting was done on a weekly basis. We were told that this report was sent
by the RussCo project manager, and it was quite general in nature and prima-
rily stating that everything was going OK. This report was generally taken on
face value by the Norwegians and they believed that everything was indeed
okay.
The problem of this societal level form of trust was further compounded by
the organizational principle of hierarchy in Russia where the project manager
could not communicate anything directly without getting the OK from his
bosses. The Russian top management, we subsequently learnt, had rarely ever
checked the veracity of the project manager’s reports by physically examining
the state of the activities being reported as OK. Similarly, the Norwegians
never cross-checked on the reports and took them on face value. As the project
progressed, and reports were sent weekly, the practice of sending and receiv-
ing reports without verification from both ends became institutionalized. This
practice was only brought to question with the creation of the near-breakdown
situation.
Project related knowledge was further embedded by certain project man-
agement practices. For example, we were surprised to hear that the Norwe-
gians did not have any information on the background of the developers who
were working on the project. A relatively standard practice amongst North
American firms doing outsourcing is to request for the CVs of developers
working on the project to know their names, experience and skills. Not only
did the Norwegians not have this information about the developers, they also
were in the dark about the fact that the two key Russian staff who were sup-
posed to have the knowledge about the system had been moved to other
projects.
Reporting on projects in GSO settings need to be sensitive to the different
contexts and varying systems of work. For example, the Russian management
style was more hierarchical as compared to the ScanSys approach. An impli-
cation of this was that the Russian project manager would not feel comfortable
enough to report on the real state of the project and the problems being experi-
enced without getting the approval of his bosses, who had their own reasons to
project that there were no problems being experienced. The Norwegian man-
agers, used to a system of trust and egalitarian style of working, took the
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project reports on face value as they believed they were being informed the
real status. The shock which the Norwegians felt when they saw the Russian
project manager being publicly shamed and reprimanded during the meeting
in Russia also reflects the very different styles in dealing with employees and
approaches to hierarchy. From the Russian perspective, they wanted the Nor-
wegians to be more proactive when it came to sharing the domain knowledge
about SalarySystem or in replying to their queries, but were not used to ques-
tioning the customer, seen as being superior in the hierarchy, within their cul-
ture and working practices. Furthermore, the Norwegian style of working
caused delays because of slow feedback on questions and generally low inter-
action on the details of the project level. The absence of face-to-face contact
for nearly nine months into the project, again a relatively standard practice in
North American outsourcing arrangements, compounded the existing prob-
lems.
In the absence of face-to-face contact, the technical problems in getting the
video-conference to work, and the problem of English language conversation
over the phone meant that e-mail became the primary and also official mode
of communication, especially for project management purposes. But due to
the potential it provided for increased control through visibility, some Russian
members felt reluctant to post messages to this list, and instead relied on infor-
mal and internal communication like through the use of ICQ in Russian lan-
guage. A significant proportion of important project related documentation
thus remained invisible to the broader project team on both sides.
In summary, we have discussed a variety of issues around knowledge, how
they were embedded at multiple levels of society, organization and project
management conditions. This embeddedness contributed to challenges in shar-
ing knowledge, with direct implications on the progress and outcomes of the
project. In the table below, some of these issues are summarized, following
which we discuss the negotiation and improvisation process through which the
actors tried to deal with the knowledge related challenges.
Actors from both sides attempted to deal with the multiplicity of knowl-
edge systems, its embededdness, and the gaps they created in understandings.
There were informal methods employed like the Russians studying the Nor-
wegian-Russian dictionary to interpret meanings of words and with it deal
with the challenges arising from the embededdness of language and the
knowledge gaps they created. A number of formal methods involving technol-
ogy were also initiated as a result of the near-breakdown situation described in
the case. This situation served as a benchmark event which served to catalyze
various learning processes to develop improved shared understandings and
reduce the knowledge gaps between the two sides. We discuss four key proc-
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Where Embedded Nature of Embedding Implications on Project
Domain 
related
The system of Norwegian 
tax and salary rules.
The history of ScanSys and 
how SalarySystem had 
evolved in the organiza-
tion.
The Russian system of 
technical education and 
also business where busi-
ness related issues are 
deemphasized and also 
poorly understood.
Tax rules deeply embedded 
into the business logic of 
SalarySystem.
Business logic understood 
by few people at ScanSys 
who were now no longer in 
the organization, and not 
was there remaining docu-
mentation.
Caused delays because the 
Russians lacked this 
knowledge at the begin-
ning of the project, and the 
Norwegians failed to trans-
fer it.
Lack of proper understand-
ing led to systems being 
specified incorrectly or 
prototypes being developed 
which were later described 
as not being needed.
Language 
related
The respective national 
systems of education – 
Russian, and Norwegian.
Limited access to English 
language education from 
the Russian side.
The limited experience of 
the Norwegian side to 
work outside Scandinavia, 
thus assuming that Norwe-
gian language in Salar-
ySystem would not 
represent a problem when 
outsourcing the redesign to 
Russia.
English used as official 
language although none of 
the project members had 
English as their first lan-
guage.
All relevant documenta-
tion provided to Russians 
in Norwegian language 
with little support from 
ScanSys for their transla-
tion and interpretation.
Caused misunderstandings 
in interpreting Norwegian 
text, especially relating to 
technical terminology.
Due to long time spent on 
translation, overheads were 
created, which had not 






tional practice where hier-
archy was emphasized.
The Norwegian relatively 
flat and egalitarian style 
founded largely on trust.
The top management at 
both sides failed to under-
stand the project status 
prior to the near-break-
down.
No face-to-face contact, 
especially for developing 
shared understanding on 
technical requirements and 
the associated business 
logic.
Kept the top management 
from taking relevant action 




ing of the needs and 
progress of the project.
Led to a near-breakdown 
situation, which however 
had its positive effect of 
making problems visible 
and emphasized the need 
for corrective action.
Table 2. Managing the complexity of knowledge through negotiations.
24
Scandinavian Journal of Information Systems, Vol. 17 [2005], Iss. 1, Art. 3
http://aisel.aisnet.org/sjis/vol17/iss1/3
V. Imsland & S. Sahay • 125
esses of negotiations that were central to dealing with the embeddedness of
knowledge: use of TestTool; use of Test cases; use of ICQ; and increased face-
to-face interactions.
Use of TestTool. Because of the distance, the limited face to face meetings,
and the prior experience leading to the near breakdown situation, the Norwe-
gians felt a huge knowledge gap about their understanding of the state of the
project and its progress. There was the need to make visible over distance,
what was happening on the Russian side, for example, what are the existing
bugs, who is responsible, what is the status of its being fixed etc. To deal with
this knowledge gap, TestTool was introduced into the project on the initiative
of the Russian side after the near-breakdown situation, and helped the Norwe-
gians to develop trust because of increased visibility of operations relating to
the registration, fixing, monitoring, and reporting of bugs. Project related
knowledge which till date had been largely embedded because of the project
management practices and organizational structures, through the use of this
tool became relatively more visible to both sides.
Use of Test cases. Test cases help to simulate a use scenario, which contrib-
uted to improve the sharing of domain knowledge from Norway to Russia.
The most positive effect of these was that through them, the Russians learnt
how to use SalarySystem themselves. As they started to play around with the
system and work with it, they started to understand some of the business logic
and the uses perspective. Before this, SalarySystem, for the Russians had been
just a piece of code, and now slowly it started to be seen as an application
being used by people. This shift in perspective and increased knowledge
helped the Russians significantly in the redesign process. The use of test cases
also contributed to improve communication between the two sides by creating
a common framework within which the discussions could take place around
both the technical and use issues. The use of these cases as a communication
medium further contributed to build up and sharing domain knowledge in the
SalarySystem project. Embededdness of knowledge, arising as a result of
domain and business understanding, was partly addressed through the use
cases in two ways. Firstly, by providing concrete examples of the domain
which helped the Russians to go underneath the code and see the application
world. Secondly, by providing a channel for communication, more questions
could be asked and understood relating to the domain.
Use of ICQ. The use of ICQ evolved at an individual level with some of the
Russian developers and the Russian speaking Norwegian staff installing the
system on their machines. In addition to be able to get rapid responses to their
queries, they were able to intersperse small bits of personal information with
each other along with the technical. This interaction helped to develop both
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the technical and social side of the relationship. There was however some neg-
ative implications of the ICQ, especially from the perspective of the Norwe-
gian Russian speaking developer. As the Russians started to realize the
effectiveness of this medium of communication, the number of queries from
them started to increase. Slowly, the Norwegian found that he was being inun-
dated with questions, and there were expectations from the Russians for
immediate responses. He found dealing with these questions was also interfer-
ing with his ongoing work for which he was responsible to his management,
and he was not being appreciated for dealing with this invisible work. Interest-
ingly, the key role that ICQ was playing in the project management was totally
oblivious to the top management from both sides. When we were making the
presentation of our findings to the Norwegian management we were extremely
surprised to hear that they had decided to de-install ICQ from the ScanSys sys-
tems because of security reasons.
In summary, the use of ICQ played an important role in negotiating some
of the embedded knowledge about the technical details of the system arising
from issues of language, weak historical understanding, and the hierarchical
structure of working of the Russian organization.
Increased face-to-face interaction. Initially, nearly nine months into the
project, there had been no face-to-face interactions between the technical peo-
ple apart from the first meeting in Oslo. As a result, a significant proportion of
the domain knowledge remained embedded in Norway, and especially inac-
cessible to the Russian developers. This embededdness was further magnified
because of the lack of face-to-face meetings. The absence of use of videocon-
ference, very limited use of telephone, meant that the primary source of com-
munication was through e-mail, which again was not always effective because
of language difficulties and the delays in getting replies (from both sides). The
near-breakdown situation forced the initiation of face-to-face contact when the
Norwegian team rushed to Russia to try and salvage the crisis situation. This
meeting could be seen as a turning point in the relationship, bringing to light
the problems and emphasizing the need for more face-to-face contact for
improving technical knowledge and to help develop a social relationship as
both sides were able to put faces to names of people they had been communi-
cating with. This helped both sides to develop a sense of comfort in their com-
munication and more realistic expectations about the replies they could expect
both in terms of content and frequency. The discussions that followed during
the meetings also helped to establish more consistent project management rou-
tines.
In summary, the event of the near-breakdown situation helped to trigger the
realization of the need for face-to-face meetings, which on one hand helped to
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unpack both the technical and social understanding embedded in both sides,
and also to develop improved rhythms for interaction which had been largely
lacking in the past.
6 Discussions and Conclusions
In this paper, we have provided an in-depth empirical analysis of a relation-
ship between a Norwegian and Russian firm engaged in the process of global
software development. The paper makes a unique contribution in providing an
inductive analysis of knowledge related issues salient in managing such a rela-
tionship in the particular context of a Norwegian-Russian relationship.
Theoretically, the paper extends the idea of embedded knowledge proposed
by Nicholson and Sahay (2004) developed based on their analysis of a British-
Indian relationship. Through this inductive analysis, we identify three addi-
tional issues that contribute to the embededdness of knowledge. The first con-
cerns language, as two groups try to communicate with each other in a
language that is not their first language. The issue here is not only about the
literal problems of translation but about the meaning of words and how they
relate to particular contextual conditions (the example of car-allowance pro-
vided above). A second issue discussed is about how knowledge is embedded
in the software itself, for example in our case of how the business logic
remained invisible in the code—for reasons both technical and institutional. A
third issue concerns project management practices, and how the varying cul-
tural ways of working (for example related to different hierarchical systems in
Russia and Norway) contributed to knowledge about the project management
status being embedded.
We also go beyond Nicholson and Sahay in discussing how actors try to
deal with this embedded knowledge in locally improvised and negotiated
ways such as through the use of ICQ. Events, such as the near-breakdown sit-
uation, also provide the impetus for making visible the problems caused by
embedded knowledge, and force both sides to look for appropriate solutions to
deal with them. These solutions came in the form of use of the TestTool, test
cases, and increasing face-to-face interaction. A key insight that arises from
our analysis is how these locally or (more globally) shaped efforts contributes
to learning and reflexively making improvements to ongoing efforts. Given
the long term nature of a global software development relationship, nurturing
such local and global learning processes is seen as absolutely critical for sur-
vival.
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